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Preliminary  Analysis  of  the  impact  of  FY  97  Federal 
R&D  Budgets  on  the  Massachusetts  Economy 


Background 

Planning  for  Change,  Preparing  for  Growth,  an  analysis  prepared  for  the  Massachusetts  Technology 
Collaborative  by  the  Economics  Resource  Group,  Inc.  (ERG)  in  spring,  1996,  laid  the  groundwork  for 
examining  the  impact  of  changes  in  federal  R&D  funding  patterns  on  the  Massachusetts  economy.  The 
analysis  projected  impacts  on  the  state's  economy  as  a  result  of  changes  in  federal  R&D  support.  A 
recommendation  of  that  report  was  that  a  monitoring  process  be  established  to  refine  the  scenarios  used  in 
the  analysis.  The  FY  1997  federal  budget,  as  recently  approved  by  Congress  and  signed  into  law,  provides 
the  first  real  opportunity  to  update  the  analysis  conducted  by  Adam  Jaffe  and  his  colleagues  at  ERG. 

FY  97  Federal  R<&D  Budget 

Attachment  A  provides  a  summary  of  the  final  appropriations  impacting  R&D  which  were  signed  into  law 
for  the  federal  fiscal  year  starting  October  1,  1996.  This  summary  was  prepared  by  the  American 
Association  for  the  Advancement  of  Science  (AAAS)  and  represents  the  first  comprehensive  published 
analysis  of  R&D  appropriations  on  an  agency-by-agency  basis.  Total  R&D  appropriations  are  projected  to 
be  $74  billion  (Budget  Authority),  a  4.1%  increase  over  the  comparable  FY  96  figure.  Every  major  R&D 
funding  agency  except  for  NASA  and  the  Department  of  Interior  received  funding  increases  over  FY  96. 
R&D  funding  at  the  Department  of  Defense  is  projected  to  increase  4.9%.  NTH  funding  will  increase  by 
6.9%.  On  the  surface,  these  appropriations  represent  good  news  to  the  R&D  community  and  to  the 
Massachusetts  economy.  As  depicted  in  Figure  1,  this  represents  the  first  significant  increase  in  overall 
federal  R&D  fiinding  since  1993.  Table  B  in  Attachment  A  shows  that  in  constant  dollar  terms,  however, 
many  agencies  are  still  operating  significandy  below  1994  funding  levels.  Of  local  importance,  the  three 
R&D  funding  agencies  providing  the  highest  level  of  support  to  Massachusetts  organizations  (DoD, 
HHS/NIH,  and  NSF)  have  received  level  or  better  funding  in  both  real  or  constant  dollar  terms. 

Projected  Impact  of  Federal  Funding  on  Massachusetts 

Table  1  and  Figure  2  project  the  impact  of  these  federal  funding  trends  at  the  local  level.  Table  1  shows  the 
potential  effect  of  agency-by-agency  growth  patterns  at  the  national  level  applied  to  FY  94  actual 
obligations  for  Massachusetts.  These  project  potential  modest  gains  for  organizations  receiving  funding 
from  DoD  and  NSF,  while  those  receiving  support  from  HHS/NIH  stand  to  gain  by  almost  15%. 

Although  these  projections  are  encouraging,  it  should  be  recognized  that  agency  level  projections  cannot 
take  into  account  year-to-year  changes  at  the  program  level,  some  of  which  can  be  quite  significant. 
Massachusetts  typically  fares  very  well  (often  second  only  to  California)  in  major  multiple  award  programs 
such  as  the  Technology  Reinvestment  Project  (TRP),  Advanced  Technology  Program  (ATP),  and  Small 
Business  Innovation  Research  Program  (SBIR  and  STTR).  TRP  and  ATP  have  been  scaled  back  or 
eliminated  during  the  past  three  years,  while  the  SBER  program  has  increased  by  25%. 
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Figure  I 
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Figure  2 
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Table  I 

Projections  for  Federal  R&D  Funding  in  Massachusetts 
(Obligations,  $xlOOO) 


1994  1995            1996  1997 

Actuals  Projections 

US  Total                                                 65,842,900  65,726,000   65,877,000  68,553,000 

Massachusetts,  total  $                               3,234,051  3,169,180     3,220,814  3.389,165 

Massachusetts,  %  of  US  Total                  4.91%  4.82%          4.89%  4.94% 


Department  of  Agriculture 

21,664 

21,079 

21,100 

21,860 

Department  of  Commerce 

38,499 

42, 1 18 

35,084 

37,786 

Department  of  Defense,  research  2/. 

393,866 

374,173 

379,411 

398,002 

Department  of  Defense,  total 

development  3/  4/. 

1,425,655 

1,354,372 

1,373,333 

1,440,627 

Department  of  Energy 

88,862 

84,241 

79,524 

82,307 

Department  of  Health  &  Human  Svcs 

901,577 

916,904 

961,832 

1,034,931 

Department  of  the  Interior 

6,471 

6,109 

5,693 

5,243 

Department  of  Transportation 

41,788 

43,418 

39,206 

40,814 

Environmental  Protection  Agency 

19,823 

18,673 

17,814 

20,005 

National  Aeronautics  and  Space  Admin 

126,941 

127,703 

127,064 

125,031 

National  Science  Foundation 

168,905 

180,391 

180,751 

182,559 

Source:  AAAS;  MTC  Projections 


Analysis  of  Potential  Impact  of  Federal 

Funding  Trends  on  Massachusetts  Research  Universities 

Approximately  20%  of  the  $4.1  billion  in  federally  supported  research  is  conducted  by  Massachusetts 
research  universities.  Another  12%  is  conducted  by  hospitals  and  medical  research  institutes.  Together, 
these  institutions  provide  the  basic  research  core  which  supports  the  Massachusetts  System  of  Innovation 
described  by  Dr.  Jaffe.  Massachusetts  is  especially  dependent  upon  federal  funding  for  this  core  activity: 
72%  of  university  research  in  Massachusetts  is  federally  funded,  compared  with  60%  nationally. 

Table  2  provides  an  agency-by-agency  breakdown  of  federal  funds  received  by  Massachusetts  universities 
in  FY  94,  the  most  recent  year  for  which  such  analysis  is  available.  These  figures  were  developed  from  the 
annual  statistics  compiled  by  the  National  Science  Foundation  Scientific  Research  Service  (SRS).  MIT, 
Harvard,  Boston  University,  and  Woods  Hole  Oceanographic  Institute  receive  over  75%  of  the  state's 
federal  funding  for  science  and  engineering.  Unlike  many  states,  Massachusetts  universities  receive  funding 
from  a  broad  range  of  federal  agencies.  This  diversity  is  often  an  asset,  but  has  tended  to  work  against 
Massachusetts  in  the  current  funding  climate  at  a  time  when  only  one  agency  (HHS/NIH)  is  receiving 
significant  increases  while  others  are  receiving  level  (DoD,  NSF)  or  decreasing  funding  (DoE,  NASA). 
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MTC  has  developed  an  exposure  index  for  each  university  in  order  to  project  the  potential  impact  of  shifts 
in  federal  R&D  support  at  the  national  level  to  each  local  university  and  college.  The  exposure  index  (EI) 
projects  the  relative  change  in  funding  potentially  available  to  the  university,  based  on  changes  in  agency 
funding  at  the  national  level.'  These  exposure  indices  have  been  calculated  based  on  both  current  and 
constant  (1994)  dollars. 

An  exposure  index  of  "1.0"  indicates  that  the  organization  might  expect  to  receive  the  same  level  of  funding 
in  the  current  period  as  in  the  base  period.  An  exposure  index  greater  than  "1.0"  indicates  that  the 
organization  might  expect  to  receive  more  funding,  based  on  agency  funding  trends;  an  exposure  index  less 
than  "1.0"  indicates  a  reduction  in  funding  at  the  agency  level  when  compared  to  the  base  period.  It  must 
be  noted  that  the  exposure  index  is  an  analytical  tool,  not  a  projection  of  actual  funds  received  by  a  specific 
university.  This  tool  allows  us  to  develop  both  a  qualitative  and  quantitative  understanding  of  potential 
impacts  of  federal  funding  shifts. 

The  far  right  column  of  Table  2  calculates  a  change  in  potential  funding  for  each  university,  based  on  the 
FY  94-97  constant  dollar  exposure  index  and  the  base  funding  received  by  that  university  in  FY  94.  These 
calculations  show  that  Massachusetts  universities  are  in  a  relatively  weak  funding  position  when  compared 
to  the  nation  as  a  whole  because  of  the  diverse  funding  mix.  In  constant  dollars,  at  the  national  level 
funding  available  to  support  university  research  is  expected  to  increase  by  SI 20  million  in  FY  97,  when 
compared  with  the  FY  94  base  year.  Massachusetts,  on  the  other  hand,  shows  a  projected  net  decrease  of 
$857,000  on  the  same  basis. 

A  review  of  the  potential  impact  of  shifts  in  federal  funding  on  each  university  or  college  shows  two 
dramatic  trends.  Those  universities  with  a  medical  school  (Harvard,  BU,  Tufts,  and  U  Mass)  should  see 
strong  benefits  from  the  current  positive  funding  cycle  experienced  by  the  National  Institutes  of  Health. 
MIT  and  the  other  traditional  engineering  schools  which  have  relied  on  DoD  and  DoE  for  support  may  be 
experiencing  sharp  declines  in  available  funding.  This  could  be  particularly  troublesome  for  some  of  the 
smaller  colleges  and  universities,  including  those  who  receive  support  from  the  smaller  agencies. 

Conclusions 

Planning  for  Growth,  Preparing  for  Change  analyzed  the  potential  impact  of  two  scenarios  on  the 
Massachusetts  economy:  a  constant  funding  scenario  and  a  declining  funding  scenario.  The  funding 
patterns  for  FY  94-96  suggest  that,  in  aggregate,  Massachusetts  is  facing  the  constant  funding  scenario. 
This  scenario  was  projected  to  have  an  annual  $1  billion  negative  impact  on  the  local  economy  by  the  year 
2002.  It  remains  to  be  seen  whether  the  FY  97  budget  represents  a  return  to  a  more  aggressive  support  of 
the  research  and  development  community  or  a  momentary  respite.  There  is  every  indication  and 
expectation  that  out-year  funding  for  science  and  technology  -  even  for  popular  agencies  like  the  NIH  -  will 
be  squeezed  as  part  of  the  ongoing  efforts  of  the  Administration  and  Congress  to  eliminate/reduce  the 
federal  budget  deficit.  Under  either  the  President's  or  Congress's  plan,  R&D  funding  will  be  reduced  by 
about  20%  by  the  year  2002,  according  to  AAAS  projections.  TTiis  points  out  the  need  for  continuing 
monitoring  arui  assessment  of  federal  R&D  trends.  The  diversity  of  R&D  performers  within  the 
Commonwealth  suggests  that,  on  balance,  Massachusetts  may  be  able  to  adapt  successfully  to  changes  in 
federal  funding  patterns.  However,  the  analysis  of  the  potential  impact  on  the  university  community  also 
confirms  that  thefe  are  likely  to  be  winners  and  losers  as  these  shifts  take  place. 

The  shift  in  federal  funding  patterns  towards  the  life  sciences  represents  both  a  challenge  and  an 
opportunity.  Despite  cost  constraints,  the  healthcare  industry  continues  to  represent  a  significant,  growing 


'  The  Exposure  Index  (EI)  is  computed  as: 
£/=  I(FibxGFi)/lFib 

where  Fib  is  the  funding  received  by  the  university  during  the  base  period  from  each  agency  (i)  and  GFj  is 
the  growth  factor  (ratio  of  current  period  funding  for  the  agency  to  base  period  funding)  for  the  agency  at 
the  national  level. 
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market.  With  its  portfolio  of  medical  schools,  teaching  hospitals,  biotech,  and  medical  device  companies, 
Massachusetts  should  be  well  positioned  to  take  advantage  of  the  additional  funding  available  from  federal 
sources.  Increased  emphasis  in  these  sectors  on  sophisticated  signal  processing,  manufacturing  process 
control  technology,  and  information  technology  should  provide  new  opportunities  for  Massachusetts 
companies  and  their  employees  from  other  sectors  of  the  economy.  Massachusetts  faces  three  distmct 
challenges  in  leveraging  available  federal  R&D  funding  for  future  economic  growth: 

•  Identifying  significant  new  opportunities  and  increasing  its  share  of  awards  within  the  diffuse 
network  of  HHS/NIH,  DoD,  DoE  and  NSF  funded  life  science  programs, 

•  Establishing  effective  partnerships  among  the  academic  and  small  technology  entrepreneurs, 
who  are  typically  eligible  for  federal  grants  from  these  agencies,  and  organizations  with  the 
financial  resources  and  channels  to  bnng  the  technologies  to  market,  and 

•  Capturing  the  economic  benefit  that  results  from  the  transformation  of  life  science  technology 
into  manufacturing  jobs  within  the  Commonwealth. 
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ATTACHMENT  A 

AAAS  Preliminary  Analysis  of  R&D  in  FY  1997  Appropriations: 

Congress  Appropriates  $74  Billion  for  R&D  in  FY  1997, 
a  4.1  Percent  Increase 

A  preliminary  AAAS  analysis  of  FY  1997  appropriations,  which  were  finalized  on 
September  30,  just  hours  before  the  start  of  fiscal  year  1997,  shows  that  total  federal  R&D 
for  FY  1997  is  $74.0  billion,  $2.9  billion  or  4.1  percent  more  than  FY  1996.  Every  major 
R&D  funding  agency  except  NASA  an  the  Department  of  the  Interior  received  increases, 
including  a  $1.8  bilhon  or  4.9  percent  increase  for  R&D  at  the  Department  of  Defense  (DOD) 
and  a  $785  million  or  6.9  percent  increase  for  R&D  at  the  National  Institutes  of  Health  (NIH). 

•  Table  A  summarizes  congressional  action  on  R&D  in  FY  1997.  Total  defense  R&D 
comes  to  $40.5  billion  in  FY  1997,  $2  billion  or  5.2  percent  more  than  FY  1996  and  a 
similar  amount  above  the  request.  DOD  s  R&D  totals  $37.6  billion  (up  $1.8  billion  or 
4.9  percent)  due  to  large  increases  for  the  Air  Force  and  the  Ballistic  Missile  Defense 
Organization.  Defense-related  R&D  at  the  Department  of  Energy  (DOE)  jumps  10 
percent  to  $2.9  billion. 

•  Nondefense  R&D  for  FY  1997  totals  $33.5  billion,  an  $879  million  or  2.7  percent 
increase  over  FY  1996.  The  bulk  of  the  increase  goes  to  NIH,  which  continues  to 
enjoy  strong,  bipartisan  support.  Its  6.9  percent  increase  for  FY  1997  follows  a  6.3 
percent  increase  last  year. 

•  Two  agencies  whose  R&D  programs  were  cut  by  Congress  last  year  recovered  lost 
ground  this  year:  EPA  s  R&D  increases  by  12.3  percent  to  $593  million,  and  the 
Department  of  Commerce  s  R&D  totals  $1.0  billion,  a  7.7  percent  jump. 

•  The  National  Science  Foundation  s  R&D  inches  up  1.0  percent  to  $2.4  billion,  with 
cuts  in  NSF  s  support  for  R&D  facilities  offsetting  gains  in  its  support  for  basic 
research. 

•  Federal  support  for  basic  research  is  $14.8  billion  in  FY  1997,  2.7  percent  or  $395 
million  above  FY  1996  and  0.9  percent  above  the  President  s  request.  NIH  continues 
to  provide  the  majority  of  federal  support  for  basic  research,  with  $6.9  billion  (up  6.4 
percent),  followed  by  NSF  ($2.1  billion,  up  2.5  percent)  and  DOE  ($2.0  billion,  up 
2.3  percent).  NASA  s  support  of  basic  research  falls  by  4.7  percent  to  $1.8  billion, 
and  DOD  s  basic  research  declines  by  5  percent  to  $1.1  billion. 

•  In  June,  Congress  approved  its  FY  1997  budget  resolution,  which  established 
spending  targets  for  FY  1997  and  a  plan  to  balance  the  budget  by  FY  2002.  Contained 
in  the  resolution  were  a  number  of  program-level  funding  assumptions  for  nondefense 
programs.  The  AAAS  analysis  of  the  budget  resolution  showed  that  if  the  budget 
resolution  s  assumptions  had  been  followed  in  appropriations,  nondefense  R&D 
would  have  been  $32.2  billion  in  FY  1997.  Table  C  shows  that  instead,  nondefense 
R&D  is  $33.5  billion,  $1.3  billion  higher  than  projected. 
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•  Appropriators  rearranged  the  spending  priorities  outlined  in  the  budget  resolution  to 
favor  some  areas  of  R&D.  NIH  received  nearly  $780  million  more  than  projected 
because  of  strong  support  from  Sen.  Mark  Hatfield  (R-OR)  and  Rep.  John  Porter  (R- 
EL),  who  chair  the  subcommittees  responsible  for  NIH  appropriations.  Commerce  s 
R&D  is  $124  million  higher  than  projected  because  appropriators  backed  off  from  the 
budget  resolution  s  plan  to  eliminate  the  Advanced  Technology  Program. 

•  Despite  increases  in  the  FY  1997  budget,  Table  B  shows  that  FY  1997  only  partially 
recovers  ground  lost  to  inflation  and  spending  cuts  over  the  past  few  years.  The  $74.0 
billion  for  total  R&D  in  FY  1997  comes  after  three  consecutive  years  of  level  funding 
at  about  $71  billion,  resulting  in  a  net  loss  to  inflation  of  1.9  percent  between  FY 
1994  and  FY  1997.  (FY  1994  was  chosen  as  the  starting  point  because  it  is  the  last 
fiscal  year  reflecting  the  imprint  of  the  103rd  Congress.  FY  1995  appropriations  were 
approved  by  the  103rd  Congress,  but  the  104th  Congress  enacted  nearly  $2  billion  in 
rescissions  in  1995,  rearranging  the  budget  to  reflect  its  priorities.) 

•  Table  B  shows  that  from  FY  1994  to  FY  1997,  only  NIH  and  NSF  managed  to  keep 
their  R&D  budgets  ahead  of  inflation.  NIH  s  R&D  budget  has  increased  by  16.7 
percent  between  FY  1994  and  1997,  a  10  percent  gain  after  inflation,  while  NSF  s 
gain  is  1.8  percent  after  inflation.  During  this  time,  total  nondefense  R&D  has  fallen 
by  3.6  percent  after  inflation  while  defense  R&D  is  0.5  percent  lower  in  FY  1997 
compared  to  FY  1994  after  inflation. 

•  These  figures  show  that  although  federal  support  for  R&D  has  not  suffered  the 
dramatic  cuts  projected  in  the  balanced  budget  plans  of  both  the  President  and 
Congress,  federal  R&D,  with  the  notable  exception  of  NIH,  has  entered -an  age  of 
steady  or  declining  budgets.  This  mirrors  the  state  of  total  discretionary  spending  in 
the  budget,  which  has  hovered  around  the  $500  billion  level  since  FY  1994.  Nearly 
all  of  the  deficit  reduction  accomplished  during  the  104th  Congress  has  come  from 
discretionary  spending,  which  now  accounts  for  less  than  third  of  the  federal  budget. 

This  report  is  a  preliminary  analysis  of  the  enacted  FY  1997  budget.  Final  data  on  FY  1997 
appropriations  for  R&D,  a  complete  analysis  of  the  implications  of  the  FY  1997  budget  for 
R&D,  and  detailed  funding  tables  and  explanatory  text  for  the  major  R&D  funding  agencies 
will  be  available  in  the  AAAS  publication  Congressional  Action  on  R&D  in  the  FY  1997 
Budget.  The  tentative  publication  date  is  November  1.  To  order  a  copy  of  the  report,  please 
contact  Shirley  Young  at  syoung@aaas.org  (phone:  202-326-6612;  fax:  202-289-4950)  or 
send  a  check  for  $14.95  ($10.95  plus  $4.00  shipping  and  handling;  $12.75  total  for  AAAS 
members)  to  Shirley  Young,  Directorate  for  Science  and  Policy  Programs,  AAAS,  1200  New 
York  Ave.,  NW,  Washington,  DC,  20005. 

-October  7,  1996 

AAAS  R&D  Budget  and  Policy  Project 
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